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A 


Abundance 
of syrphids, 113-16 
of tetranychids, 136-42 
Acanalcnidae, plastron of, 
359 


Acanthomyops, 70 
Acanthomyops claviger, 63, 
69-70, 72-74 
Acaricides, 126, 135 
Acarines 
and aphids, 226 
and tetranychids, 132 
and thrips, 132, 134 
and whiteflies, 132 
Accessory gland fluid, 89- 
90 


Acethion, 414 
Acetylcholine 
and the cholinergic system, 
387 


and insecticide action, 419- 
20, 423 
and systemics, 376 
Acetylcholinesterase, 387, 
410 


Acetylthiocholine, 419 

Acleris variana, 182 

Acrididae, 32 
respiration of, 345 

Acridioidea, 30-31 

Acromyrmex, 68 

Acrostalagmus aphidum, 

226 


Actographs, 90 

Aculus fockeui, 142 

Acyrthosiphon pisum, 114 

Acyrthosiphon spartii, 111, 
206 


Adalia bipunctata, 135, 223, 
226, 230, 232 

Adalia decempunctata, 
223 


Adalia flavimaculata, 223 
Adams, Charles F., 9 
Adaptation, 36 
Adelges, 229 
Adelgidae 

feeding of, 207 
_— swarming of, 

72 


Adonia variegata, 223 
Aedes aegypti 
sterilization of, 90, 93 
swarming of, 274, 285, 
288 
Aedes aegypti formosus, 
283 


Aedes albopictus, 285 
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Aedes campestris, 285- 
86 


Aedes caspius, 284 

Aedes cataphylla, 279, 281, 
286 

Aedes cinereus, 51 

Aedes dominici, 285 

Aedes excrucians, 284 

Aedes flavescens, 284 

Aedes hexodontus, 278, 280- 
81, 283-84, 286-87 

Aedes pullatus, 285 

Aedes rempeli, 289 

Aedes taeniorhynchus, 287 

Aedes trichurus, 282 

Aedes varipalpus, 289 

Aedes vexans, 274 

Aerial courtship, 291 

Aeropyles, 344, 346-47, 353, 
362 


Aeroscopic plate, 366- 
67 

Agassiz, Alexander, 5, 10- 
11 


Agassiz, Louis, 10-11 
Aggregations of bees, 301, 
3 


Aging and the cholinergic 
system, 387, 399 
Agistemus longisetus, 132, 

140 
Alarm pheromones, 57-80 
of bees, 320 
biosynthesis of, 64- 
65 


chemical and physical prop- 
erties of, 72-74 
specificity, 65-69 
and taxonomy, 67-69 
Alary system, 2 
Alate-producing stimuli, 
239 
Aldrin 
systemic properties, 369 
toxicity of, 413, 434 
Alighting of aphids, 204 
Alkylating agents, 82, 
86 


Alkylating chemosterilants, 
81-88 


Allocapnia, 49 

Allocapnia mohri, 48 
Allocapnia recta, 48 
Allochironomus crassiforceps, 


Allodapine bees, 300, 305, 
308-10, 314, 320-22, 
331, 333 

Allodapula, 300, 331 
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Allograpta obliqua Say, 105, 
223 


Amblyseius hibisci, 151 
Amblyseius longispinosus, 
147 


Amegilla, 300, 306 
American Dipterology, 1- 
18 
Amino acids and aphids, 210, 
212, 218-19, 221 
Amitermes herbetensis, 
62 


Amiton analogues, 424 
Anal glands, 59 
Anal tubes, 108 
Anarete, 282, 285-86 
Anarete johnsoni, 284 
Anarete pritchardi, 278, 
280 
Anastrepha ludens, 94 
Anatis quattuordecimpunctata, 
223 


Anatrepsis, 388, 392 
Andrena bucephala, 302 
Andrena erythronii, 302, 
307 
Andrena ferox, 302 
Andrena flavipes, 306 
Andrenidae, 300 
Anholocyclic life cycle of 
Myzus persicae, 240 
Anisochrysa flavifrons, 
225 
Anisopodidae, eyes of, 276 
— octopunctata, 
5 


Anopheles bifurcatus, 283 
Anopheles faranti, 353 
Anopheles pharoensis, 353 
Anopheles quadrimaculatus, 
274, 353 
Anopheles stephensi, 353 
Anopheles stephensi mysoren- 
sis, 285 
Ant 
attendance of aphids, 
208 
cholinergic system of, 399 
Antheraea pernyi, 349, 363, 
396-97, 402-3 
Antheraea polyphemus, 396- 
98, 403 
Anthidium, 300 
Anthidium repetitum, 302 
Anthocoridae 
and aphids, 224, 235 
and tetranychids, 134-35, 
145 


Anthocoris, 134 
Anthocoris melanocerus, 224 


as 


— 


Anthocoris nemorum, 135, 
224, 231 
Anthocoris pilosus, 224 
Anthonomus grandis, 82, 
91 
Anthophora, 300 
Anthophora flexipes, 310 
Anthophoridae, 300, 305 
Anticholinesterase, 410, 415, 
436 


Antimetabolites, 82 

Antliata, 2 

Anystidae and tetranychids, 
132 


Aphelinidae and aphids, 
226 


Aphelinus asychis, 226 

Aphelinus flavipes, 226 

Aphelinus jucundus, 226 

Aphelinus marlatti, 226 

Aphelinus semiflavus, 226, 
229-30, 232 e 

Apheliocheirus aestivalis, 
363 


Aphelocheirus, 360 


clones, 206 
ecology, 197-270 
gut enzymes, 209 
honeydew, 209 
probing, 205 
orientation, 204 
Aphidius avenae, 225, 
229 
Aphidius avenaphis, 225 
Aphidius cardui, 225 
Aphidius gifuensis, 225 
Aphidius granarius, 233 
Aphidius matricariae, 225, 
229, 232 
Aphidius nigripes, 225, 
230 


Aphidius ohioensis, 224 
Aphidius phorodontis, 230 
Aphidius picipes, 225 
Aphidius pulcher, 225 
Aphidius rosae, 225 
Aphidius smithi, 226, 229 
Aphidius sonchi, 225 
rg testaceipes, 226, 
29 


Aphidoletes aphidomyza, 
224 

Aphidoletes meridionalis, 
224 


Aphidoletes urticariae, 224 
Aphidophagous syrphidae, 
103-24 
Aphis craccivora, 197 
Aphis fabae 
and Myzus persicae, 197, 
205-8, 212, 222, 226-28, 
237-38, 242 
and syrphids, 104, 110, 114, 
117, 119 
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Aphis gossypii, 197 

Aphis nasturtii, 228 

Aphis pisum, 205-6, 208, 210, 
211, 215, 229, 232 

Aphis pomi, 215, 220-21 

Aphis sambuci, 115, 226 

Apholate, 86, 89-90, 93 

Apis 

social behavior of, 299-300, 

305-6, 309, 312-15, 316- 
17, 319-20, 322-23, 325, 
328-30, 333 

Apis cerana, 319-20 

Apis dorsata, 62, 319 

Apis florea, 62, 319 

Apis indica, 62, 68, 
319 


Apis mellifera 
and alarm pheromones, 59, 
62, 68 
and the cholinergic system, 
399 


insecticidal action on, 435- 
36 

social behavior of, 301, 
320 


Apis mellifera capensis, 312 
Aradoidea, aeropyles of, 
347 


Aramite, 126 

Araneida and tetranychids, 
132-53 

Archerontia atropos, 33 

Archetype, 19 

Archips argyrospilus, 177- 
78 


Argyroploce leucotreta, 81 
Arprocarb, 413, 434 
Artemisia vulgaris, 113- 
14 
Artificial diets 
for aphids, 205, 208-9, 
210-11 
and symbiotes, 211 
for tetranychids, 131 
Asiatic rice borer 
see Chilo suppressalis 
Asilidae, 276 
Asparagine, 210 
Aspermia, 81, 89, 90 
Association of bees, types of, 
301-6 
Atherix, 292 
Atrichopogon pollinivorus, 
289-90 


Atropine, 423 
Atropine sulphate and system- 
ics, 380 
Atta, 67 
Atta bisphaerica, 62 
Atta capiguara, 62 
Atta colombica, 62 
Atta laevigata, 62 
Atta robusta, 62 
Atta sexdens, 61-62 
Atta texana, 62, 73 
Attack behavior, 69 
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Attractants, 58 

Auditory antenna, 273 

Augochlora, 299 

Augochlora pura, 310, 
331 


Augochlorella, 299, 311, 322, 
333 


Augochloropsis, 299, 331 

Augochloropsis sparsilis, 
304, 307, 310, 323 

Aulacorthum solani, 222 

Auxins and aphids, 212, 
214 

Axons and the cholinergic 
system, 388, 399 

Axymyia, eyes of, 275- 
76 


Azteca, 65 
B 


Baccha clavata, 223 
Bacillus thuringiensis, 233 
Barriers 
to insecticides, 416-21, 426, 
433 


Bassett, Homer F., 5 

Bdellidae and tetranychids, 
132 

Beauveria bassiana, 226 

Bees, social behavior of, 
299-342 

Behavioral activity and the 
cholinergic system, 
399 

Bellardi, L., 3 

Bembix, 287 

Berg, L. S., 36 

Bezzia, 291-92 

Bibionidae, eyes of, 275-76 

Bigot, M. F., 3 

Binodoxys angelicae, 225- 
26 


Binodoxys brevicornis, 225 

Binodoxys indicus, 225 

Binodoxys similis, 225, 
229 


Biological control of Myzus 
persicae, 197 

Biosynthesis of alarm phero- 
mones, 64-65 

Biotic potential, 84 

Biotypes, 24 

of aphids, 203, 207 

Birds and syrphids, 117 

Biting lice, 373 

Black flies, swarming of, 
273 


Blastoderm formation, 88 
Se 388-89, 392- 
9 
Blattella germanica, 413, 
415, 433 
Blepharidopterus 
134-35, 141, 144 
Blepharoceridae, 12 
eyes of, 276 
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swarming of, 276 
Bochartia kuyperi, 226 
Boll weevil, 82, 91 
Bombus 

and alarm pheromones, 

58 


and social behavior, 300-1, 
304-6, 313-14, 316-17, 
320-26, 328-31, 333 

Bombus americanorum, 311 

Bombus hyperboreus, 331 

Bombus polaris, 331 

Bombus transversalis, 309 

Bombyx mori, 389-90, 392, 
394-95 


Bothriothorax californicus, 
117 

Bothriothorax faridi, 117 

Bothriothorax nigripes, 
117 


Bovicola bovis, 373 

Bovicola ovis, 374 

Brachycera, 30-32 

Brachycrotonus, 32 

Bracon, 87 

Bracon hebetor, 409 

Braconidae, 116 

Brain 

and the cholinergic system, 
398, 400, 402 
hormone, 400, 403 

Brauer, F., 3 

Breeding methods for syr- 
phids, 119-20 

Brevicoryne brassicae, 116- 
17, 197, 205-6, 211-17, 
220-22, 229, 242 

Bromodan, 413 

Brood rearing, 315 

Broods of bees, 308 

Bryobia, 127 

Bryobia arborea, 128 

Bryobia practiosa, 129, 
139 


Bryobia rubrioculus, 128-29, 
139 


Bryobinae, 127 

Bupalis piniarius, 178, 181, 
185, 401 

Buprestidae, 40 

Bursa copulatrix, 89 


Cc 


Cabbage army worm 
see Mamestra brassicae 

Cabbage loopers, 90 

Cacoxenus indagator, 16 

Caelifera, 31 

Calbolineata, 225 

Calcium arsenate, 119 

Calcium gluconate and system- 
ics, 380 

Calliphora, 361 

Calliphora erythrocephala, 
363 


Calliphora vomitoria, 363 
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Calliphoridae, plastrons of, 
353, 358 

Calypteratae, eyes of, 
276 


Camptobrodus punctulatus, 
224 


Cannibalism 
among aphid predators, 
230 


among aphids, 209 

among syrphids, 105 
Cantharidae and aphids, 223 
Cantharis andersoni, 223 
Cantharis divisus, 223 
Carabidae, 51 
Carabidae and aphids, 233- 

3 


5 
Carbamate, 420, 434 
Carbaryl, 413-14, 417, 434 
and Myzus persicae, 231, 
234 
and syrphids, 119 
and tetranychids, 138 
Carpocapsa pomonella, 85, 
89, 92, 94-95 
Caste determination, 312, 
314, 325-27 
Castes of bees, 305-6, 312, 
323-31 
Catantopinae, 32 
Catatrepsis, 388, 392 
Cattle grubs, control of, 
370 
Cattle lice, control of, 373- 
74 


ccc, 215 
Cecidomyiidae, 8 
and aphids, 224, 228 
eyes of, 276 
Cell construction, 312- 
14 


Cephalosporium aphidicola, 
226 


Cephemenyia, 292 

Ceraphronidae and syrphids, 
117 

Ceratina, 300-1, 309 

Ceratitis capitata, 92, 94- 
95 

Ceratopogon, 283 

Ceratopogonidae and swarms, 
291-92 

Cercotmetus asiaticus, 
365-66 

Cerothrips afer, 105 

Cerura vinula, 347, 349 

Chaetotaxy, 14-16 

Chalcididae and syrphids, 
117 

Chalicodoma, 300, 302 

ee goes and aphids, 

Chaoborus, 281 

Cheilomenes lunatus, 223 

Chemical 

er IR 57- 

0 


control and mite predators, 
135-36 
releasers of social behavior, 
57-80 
Chemosterilants 
in baits, 376 
and injury, 86 
and sterilization, 82-83, 
85, 87-89, 91, 95 
techniques for, 91-92 
Chicken body louse, 375 
Chicken mite, 375 
Chilo suppressalis 
and the cholinergic system, 
389-90, 394 
and insecticide action, 
419 
Chilocorus bipustulatus, 223 
Chilocorus bivulnerus, 223 
Chilocorus stigma, 223 
Chironomidae 
erespiration of, 344 
swarming of, 273, 284, 
286 
Chironomus, 283, 289 
Chloralictus, 301 
Chlordane, 413 
Chlorobenzilate, 126 
Choline acetylase, 387 
Cholinergic system, 387- 
408 


Cholinesterase, 4 
and insecticides, 412, 433- 
34, 436 
and systemics, 371, 376, 


Chorionic plaston, 346, 
353 

Chorionic respiration, 343- t 
45 


Chorion of syrphids, 103-4 
Choristoneura fumiferana, 
178-79, 182, 185, 191 
Chorthippus, 51 
So translocations, 
8 
Chromosome injury, 87 
Chrysomelidae, respiration 
of, 351 
Chrysopa, 134, 151 
Chrysopa abbreviata, 225 
Chrysopa carnea, 225, 
232 


Chrysopa downesi, 225 j 
Chrysopa flavifrons, 225 
Chrysopa formosa, 225 
Chrysopa formosana, 225 : 
Chrysopa oculata, 225 
Chrysopa perla, 225 
Chrysopa phyllochroma, 225 
Chrysopa plorabunda, 225 
Chrysopa ramburi, 225 
Chrysopa rufilabris, 225 
bate septempunctata, 
25 


Chrysopa ventralis, 
225 


aidan 





Chrysopidae and tetranychids, 
134 


Chyobius, 51 
Cibarian system, 2 
Cicadas, 33 
Ciodrin, 369 
Citral, 64-65, 69, 71, 319 
Citronellal, 64-65, 69- 

71 


Cladotanytarsus, 285 
Clinoceroides glaucescens, 
356 
Clones of aphids, 206 
Cnemodon, 106, 114, 
118 
Cnemodon vitripennis, 117 
Cnephia dacotensis, 289 
Cnephia eremites, 289 
Coccinella leonina, 223 
Coccinella novemnotata, 
223 


Coccinella octopunctata, 223 
Coccinella quinquepunctata, 
223 


Coccinella repanda, 223 

Coccinella septempunctata, 
222-23, 230 

Coccinella transversoguttata 
richardsoni, 223 

Coccinella trifasciata perplexa, 
223 


Coccinella undecimpunctata, 
223 


Coccinellidae 
and aphids, 223, 228, 230- 
32 
and mites, 133, 145 
Coccinula quattuordecimpustu- 
lata, 223 
Cochliomyia hominivorax, 
84-90, 92 
Cochroach 
cholinergic system, 399 
sterilization of, 89 
Codling moth, 85, 89, 92, 94- 
95, 158 
Coelomegilla maculata, 223 
Coelomegilla maculata lengi, 
223 
Coelopidae, plastron of, 
359 


Coleophora malivorella, 178 
Coleophora saueia, 223 
Coleoptera and tetranychids, 
133, 135, 145 
Collectidae, 299 
Colony odors of bees, 321 
Colorado potato beetle, 119 
Communal bees, 299, 301, 
307-8, 323 
Communal groups, 302 
Communication among bees, 
312, 318 
Competitiveness of sterilized 
insects, 89-91 
Coniopterygidae and tetrany- 
chids, 133 
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Coniopteryx vicina, 134 

Conomyrma, 68 

Conomyrma pyramicus, 62, 

, , 

Conomyrma pyramicus 
bicolor, 68 

Conomyrma pyramicus flavo- 
pectus, 68 

Conomyrma pyramicus pyr- 
amicus, 68 

Conostigmus, 117 

Conostigmus timberlakei, 
117 

Conostigmus zaglouli, 117 

Control 

of insects by sterilization, 
81-102 
of tetranychids, 136-42 

Conwentzia, 151 

Conwentzia pineticola, 134 

Coprophila, 359 

Copulation by syrphids, 110- 
12 


Coquillett, D. W., 3, 
12 

Cordiluridae, plastron of, 
359 

Coreoidea, aeropyles of, 
347 


Corn earworm, 130 

Cornicles, 199 

Cornicle secretion, 111 

Cornocera ambigua, 289 

Corpora allata of bees, 
329 

Coumaphos, 369-71, 373-77, 
379, 381 

Couper, William, 5 

Crane flies, 6-8 

Crematogaster africana, 62 

Cremifania nigrocellulata, 
229 

Cresson, Ezra T., 5 

Crop damage by tetranychids, 
129 


Cryptomyzus ribis, 219 

Cryptosiphon artemisiae, 
113 

Culex fatigans, 283 

Culex pipiens, 271, 274, 282, 
286, 288 

Culex pipiens molestus, 353 

Culex pipiens quinquefasciatus, 
95 


Culicidae 

plastron of, 353 

swarming of, 284, 286 
Culicoides, 285, 299 
Culicoides nubeculosus, 281, 

284, 286, 288-89 

Culicoides pallidicornis, 282 
Culicoides riethi, 284 
Culiseta inornata, 288-90 
Culiseta melanura, 288 
Culture of syrphids, 119 
Cutaneous respiration, 344 
Cuterebra, 292 
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Cuterebra latifrons, 281, 
292 


Cuvier, 23-24 
Cyclamen mite 
see Steneotarsonemus palli- 


dus 
Cycloneda munda, 223 
Cycloneda sanguinea, 223 
Cyclooctanone, 75 
Cyclopentanoid monoterpenes, 
65 
Cyclorrhapha, 14 
Cydonia lunata, 223 
Cylapinae, plastron of, 
359 


Cynipidae, 8 
Cytoplasmic incompatibility, 
82 


D 
Dactylurina, 300, 301, 
327 


Dactylurina standingeri, 323 
Dactynotus, 217 
Dacus tryoni, 92 
Dances of bees, 317-19 
Darlington, 39 
Darwin, 23, 35-36 
DDE, 416 
DDT 
and selective insectidal 
action, 413, 416-18, 426 
and syrphids, 119 
and tetranychids, 131, 136- 
58 


? 
Death head hawk moth, 33 
Defense of nests by bees, 
320 
Defense reactions of syrphids, 
117-18 
Defensive compounds, 61 
Defensive secretions, 58-60, 
70-71 
Deinocerites cancer, 290 
Demeton, 231 
Demetonmethyl, 119 
Dendroctonus ponderosae, 


Deraeocoris punctulatus, 224 
Dermanyssus gallinae, 375 
Dermaptera and aphids, 235 
Detoxication, 378, 419, 426, 
433 
Development 
and the cholinergic system, 
387-408 
of syrphids, 104 
Developmental threshold of 
aphids, 239 
insularis, 187 
Diadromus plutellae, 187- 
88 
Diaeretiella chenopodiaphides, 
225 


Diaeretiella rapae, 225, 229- 
30 
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Dialictus, 301, 308-9 
Diamondback moth, 187 
Dianthidium, 300 
Diapause 
and cholinergic system, 387, 
389, 391-93, 394, 396, 
400-5 
of syrphids, 105-9, 115, 
8 


ll 
of tetranychids, 127-29, 
136 
Diapriidae and syrphids, 
117 


Diataraxia oleracia, 394 
Diazinon 
insecticidal action of, 414, 
420, 426, 434 
and syrphids, 9 
as systemic, 375 
and tetranychids, 138 
Dichlorvos, 375, 436 
Dicofol, 126 
Dicyphinae, aeropyles of, 
347 


Dicyphus, 347 
Didea fasciata, 113 
Dieldrin 
insecticidal action of, 413- 
14, 417, 426, 433-34 
and syrphids, 119 
as systemic pesticide, 
369 
Dihydroaldrin, 434 
Dimethoate 
and Myzus persicae, 231 
selective insecticidal action 
of, 414-15, 417, 426 
Dimethyl disulfide, 64 
Dimethyl-heptenal, 64 
Dimethyl-heptenol, 64 
Dimethyl trisulfide, 64 
Diplazon, 109 
Diplazon abdominator, 117 
Diplazon fissorius, 118 
Diplazon laetatorius, 117- 
18 
Diplazon orbitalis, 117 
Diplazon pictus, 117 
Diplazon prectoratorius, 
118 
Diplazon signatus, 117 
Diplazon tarsatorius, 117 
Diplazon xanthaspis, 117 
Diplazonini and syrphids, 
117 
Diptera 
catalogue of, 6 
and Osten Sacken, 1- 
18 
Swarming and mating of, 
271-98 
and tetranychids, 135 
Discobola annulata, 3 
Dispersal 
and Diptera, 278 
and tetranychid mites, 
188 
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Dispersal losses, 185 

Di-systone, 378 

Divergence, 30 

Division of labor, 323-31 

Dixa, 283 

Dixidae, swarming of, 
277 


DMC, 126 

DNA, 88 

DNA and the cholinergic 
system, 398, 402-3 

Dolichocera, 31-32 

Dolichoderinae and alarm 
pheromones, 59, 62 

Dolichoderus clarki, 63 

Dolichoderus scabridus, 63, 
69 

Dolichodial, 69 

Dolichopodidae, swarming of, 
276 

ere oe! lethality, 88, 91- 
9: 


Dorylinae and alarm phero- 
mones, 59-60 

Drepanepteryx phalaenoides, 
225 


Drepanotermes rubriceps, 
62 


Drosophila 
respiration of, 351, 355, 
359-61 
sterilization of, 85, 89 
Drosophila flavicola, 359 
Drosophila gibberosa, 356, 
365 
Drosophila melanogaster 
So system of, 392- 
9 
insect populations of, 
178 
respiration of, 356 
sterilization of, 118 
Drosophila sexvittata, 359 
Drosophilidae 
plastron of, 359 
swarming of, 276 
Dryomyza, 359 
a paar plastron of, 
9 


Dual discrimination theory, 
206 


Dufour's glands, 60, 64, 69- 
70 

Dysderus intermedius, 
58 


Ecdysone, 88 
Eclosion and the cholinergic 
system, 395 
Ecological selectivity, 
409 


Ecology of tetranychid mites, 
125-74 

Economic injury by tetrany- 
chids, 128 


Ectoparasites 
of cattle, 370-74 
of sheep, 374-75 
Edwards, W. H., 5 
Efficiency of syrphids, 113- 
16 


Egg eating by bees, 314- 
15 
Egg shell respiratory systems, 
3-68 


Egle cinerella, 357 

Einstein, Albert, 25 

Elatobium abietinum, 221 

Electrical activity and the 
cholinergic system, 400- 
3 


Embryogenesis and the cho- 
linergic system, 387-95, 
403 

Empididae 

eyes of, 276 
swarming of, 276, 283, 290- 
91 
Empis, 290-91 
Encyrtidae 
plastron of, 359 
respiration of, 366 
and syrphids, 117 

Endemism, 43 

Endomychidae and tetrany- 
chids, 133 

Endosylfan, 119, 231 

Endrin 

insecticidal action of, 
413 
and syrphids, 119 

Enicocephalidae, swarming 
of, 272 

Ensifera, 31 

Entomophthora aphidis, 226 

Entomophthora coronata, 
226 


Entomophthora fresenii, 


Entomophthora ignobilis, 226 
Entomophthora planchoniana, 
226 


Entomophthora sphaerosperma, 
226 

Entomophthora thaxteriana, 
226 


Eo-crepuscular flight, 282 

Eotetranychus sexmaculatus, 
129 

Eotetranychus willamettei, 
130 


Ephedrus cerasicola, 225 

Ephedrus incompletus, 225, 
230 

Ephedrus nacheri, 225 

Ephedrus persicae, 225 

Ephedrus plagiator, 225 

Ephemeroptera, swarming 
of, 272-73 

Epilachna varivestis, 413 

Epistrophe, 103 

Epistrophe aino, 223 


Epistrophe auricollis, 105 

Epistrophe balteata, 105-7, 
109-14, 117-18 

Epistrophe bifasciata, 106-9, 
111, 114, 118 

Epistrophe euchroma, 106 

Epistrophe omogensis, 223 

Eradication of cattle grubs, 
371-72 

Eremogryllinae, 32 

Erioischia brassicae, 178, 
358 

Eriophyid population, 154 

Eriosoma lanigerum, 117 

Eristalis tenax, 15 

Eriugena, I. S., 36 

Eserine, 419-20, 424 

Ethylene bis-nitrourethane, 
215 

Eucephala, 14 

Eucera, 300 

Eucera longicornis, 302 

Eucondylops, 300, 331 

Euglossa, 300, 303, 

331 

Eulaema, 300, 303, 331 

Eumicromus angulatus, 
225 

Eumicromus pusileus, 225 

Eumicromus sauteri, 225 

Eumisca, 359 

Eupelmidae and syrphids, 
117 


Eupeodes volucris, 114, 
223 


Euplusia, 300, 302 

Euplusia surinamensis, 300 

Eusocial bees, 303-5 

Eutanyderus wilsoni, 362 

Evolution of eusocial behavior, 
331-34 

Evolutionary rates, 40 

Evolutionary taxonomy, 34 

Evolutionism and taxonomy, _ 
20-21, 34 i 

Evylaeus, 301, 309 

Eye dimorphism and flight, 
274-75 

Exochomus flavipes, 223 

Exochomus quadripustulatus, 
223 


Exomalopsis, 300, 302 

Exoneura, 300, 331 

Exoneura variabilis, 311 

Exoneurella, 300, 330 

Exoneurella lawsoni, 305, 
308, 311 


F 


Fabricius, J. C., 2 
Face fly, 374 

Fallen, C. F., 2 
False codling moth, 81 
Famoxon, 436-37 
Famphur, 417, 436-37 
Fannia, 292 
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Fannia armata, 355 

Fannia canicularis, 375 

Fanning by bees, 322- 
23 


Farnesene, 64 
Fecundity and life tables, 
181, 188-89 
Feeding of syrphids, 104 
Fenthion, 369-70, 377, 
379 
Fenusa pusilla, 178 
Fideliidae, 300 
Filariasis, 93 
Flies 
of cattle, 373-74 
and systemics, 373-74 
Flight 
mills, 90 
range of syrphids, 111 
tone, 274, 277, 283, 
285 
Flying activity and cholinergic 
system, 399 
Follicular epithelium, 86 
Forelius foetidus, 63 
Forest tent caterpillar 
see Malacosoma american- 


um 
Formic acid, 60, 63-64, 69, 
70, 72 
Formica, 60, 67, 69, 117 
Formica cinerea, 63 
Formica fusca, 63 
Formica polyctena, 63 
Formica rufibarbis, 64 
Formica sanguinea, 64 
Formicinae and alarm phero- 
mones, 58-60, 63, 
67 
Frontal glands, 59, 61 
Fruit flies, 92 
Fundatrices of Myzus persi- 
cae, 198-99, 235, 237 
Fundatrigeniae of Myzus per- 
sicae, 237 
diseases of aphids, 
226, 233-34 
Fungi and acarines, 132 
Fungicides, 138, 158 


G 
Gabrius appendiculatus, 
Galleria mellonella, 397-98, 
403 


Gamma ray sterilization by, 
82 

Ganglionic blocking agents, 
423 


Gene pool, 23 

Genes, deleterious, 82 

Genetic manipulations, 
82 

Genomorphs, 30 

Geocorus, 134 

Geometriidae, aeropyles 
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of, 347 
Geotrigona, 315 
Geotrupidae, 33, 35 
Geraniol, 319 
Gibberellic acid, 215 
Glaciation and zoogeography, 
52 


Glandular secretion of bees, 
310 


Glial sheath and the cholinergic 
system, 388, 399 
Glossina morsitans, 90, 
93 
Glutamine, 210 
Glyodin, 158 
Glyptotendipes paripes, 287 
Gomphocerinae, 32-33 
Granulosis virus, 85 
Gregariousness, 183 
Growth and the cholinergic 
system, 387 
Gryllacrididae, 33 
Gryllidae, 31, 33 
Guard bees, 321 
Gut enzymes of aphids, 
209 


Gynes, 301, 303-4, 308, 310, 
317, 321, 324, 328, 330, 
332-33 

Gynoparae of Myzus persicae, 
236 


Gypsy moth, 82, 89 
H 


Haeckel, 23 

Haematobia, 355 

Haematobia irritans, 373- 
74 

Haematopinus eurysternus, 
373 


Haemolysin, 209 
Halictidae, 299, 305 
Halictus, 300-* 
Halictus confv<us, 308 
Halictus ligai.s, 309, 

311 
Halictus quadricinctus, 301 
Halictus rubicundus, 309 
Halictus scabiosae, 311, 321, 

330 
Haliday, A. H., 3, 13 
Halteres, 277 
Haplometrotic colony, 301 
aes cg faurei, 134, 

14 
Harmonia axyridis, 223 
Harmonia doublieri, 223 
Harris, T. W., 3, 5 
Hatching and the cholinergic 


system, 395 
HCH, 413-14, 422, 
425 
Hebecnema, 359, 361 


Helopeltis schoutedeni, 347 
Hemerobiidae and tetranychids, 
134 
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Hemiptera and tetranychids, 
134, 139 


Heptanone, 61, 64-68, 70-71, 
74-75 

Heptanone-methyl-hexanone, 
74 


Herbicides, 82 
Heringia heringi, 111, 
120 


Heteranthidium, 300 

Heteroptera and aphids, 235 

Hexamethonium, 423 

Hexenal, 69 

Hibernation of syrphids, 112- 
13 


Hilara, 290-91 
Hippodamia convergens, 
223 


Hippodamia parenthesis, 223 
Hippodamia tredecimpunctata, 
223 
Hippodamia tredecimpunctata 
tibialis, 223 
Hirtodrosophila, 359 
Holocylic life cycle, 236- 
40 
Holoptic eyes, 275 
Homatropine, 423 
Homoeostatic control by bees, 
322 
Homoserine, 210 
Homotropus decoratus, 117 
Homotropus humeralis, 117 
Honey bee 
see Apis mellifera 
Honeydew 
and acarines, 132 
and coccineilids, 133 
and Myzus persicae, 209, 
211, 216, 219-20, 231 
and syrphids, 103, 110-11, 
113, 115 
Hormones and sterilization, 
87 
Horn flies, 373-74 
and systemics, 370-71 
Horse flies, 7-8 
Host plant relationship of 
aphids, 203-22 
Host selection by syrphids, 
111 


Host specificity of syrphids, 
113-16 

House flies sterilization of, 
86, 90, 92-93 

and the cholinergic system, 

399 

Hyalophora cecropia, 396, 
398, 400, 402 

Hybrid sterility, 82 

Hydrocorisae, 33 

Hydrometra stagnalis, 351 

Hydrophilus piceus, 365 

Hydrotaea, 292 
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Hyperparasites of aphids, 
235 


Hypoderma bovis, 370 
Hypoderma lineatum, 370 


I 


Ichneumonidae and syrphids, 
116-17 

Idealism and taxonomy, 20- 
21 


leis conformis, 223 

Imidan, 369-70 

Inactivity of tetranychids, 
128 

Indolylacetic acid (IAA), 
219 


Inflation of syrphids larvae, 
109 

Injury levels for tetranychids, 
130 


Inquilina, 300, 331 
Insecticidal action, 409- 
42 
Insecticides 
and aphids, 234 
and natural enemies, 231 
selective action of, 409- 
42 
Integrated control 
of Myzus persicae, 197 
of tetranychids, 136 
Intraspecific regulatory mech- 
anism, 242 
Ionization and toxicity, 422 
Ionizing radiation and sterili- 
zation, 81-82, 85, 87-88, 
90-92, 94 
Iridodial, 69 
Iridomyrmex conifer, 63 
Iridomyrmex detectus, 63 
Iridomyrmex nitidiceps, 
63 
Iridomyrmex pruinosus, 63, 
65-66, 74-76 
Iridomyrmex rufoniger, 63, 
69 


Irodomyrmex humilis, 66 

Ischiodon aegyptium, 223 

Ischiodon scutellaris, 223 

Isoanyl acetate, 63-64, 68, 
71 


Isodimethoate, 415 
Isodrin, 413 
Isoiridomyrmecin, 69 
Isomalathion, 415 


J 
Jalysus spinosus, 224 
Johnson, C. W., 3 
Johnston's organ, 273-75 
K 


Kennicott, Robert, 5 
Kimminsia subnebulosa, 225 


Knemidokoptes gallinae, 
375 
Kowarz, F., 3 
L 


Lamarckiana, 32 

Lariobius erichsonii, 229 

Larvae of syrphids, 104 

Lasioglossum, 300-1, 309, 
314 

Lasioglossum calceatum, 
332 


Lasioglossum duplux, 311, 
320-21, 324, 329 

Lasioglossum esoense, 302 

Lasioglossum imitatum, 304, 
311, 317, 321, 324-26, 
329 

Lasioglossum inconspicuum, 
301 


Lasioglossum leucozonium, 
319 

Lasioglossum maculatum, 
304, 308-9 

Lasioglossum malachurum, 
306, 321, 324, 326 

Lasioglossum marginatum, 
308, 311, 320, 324-26, 
332 


Lasioglossum nigripes, 324, 
332 

Lasioglossum ohei, 302, 
307 

Lasioglossum rhytidophorum, 
308, 311 


, 

Lasioglossum seabrai, 331 
Lasioglossum versatum, 304, 
306, 308, 311, 321, 

324 

Lasioglossum zephyrum, 308, 
311, 313, 320, 324-26, 
328-29 

Lasiopticus, -117 

Lasiopticus albomaculatus, 
105 

Lasiopticus pyrastri, 104-5, 
110, 113-14, 117 

Lasiopticus selenticus, 104- 
5, 112-13 

Lasius, 67, 69-70 

Lasius fuliginosus, 60 

Lasius niger, 117 

Lasius spathepus, 63, 
71 

Lasius umbratus, 63, 70, 
72 

Latreille, P. A., 2 

Lead arsenate, 135, 158 

Leaf discs, 216-17 

LeBaron, William, 5 

— John Lawrence, 


Lemnia biplagiata, 223 

Lemnia swinhoei, 223 

Lepidosaphes ulmi, 
178 


Leptinotarsa decemlineata, 
178-81 

Leptocera, 359 

Leptohylemyia, 344 

= coarctata, 
55 


Leptomastix, 366 
Lestrimelitta, 300, 331 
Lestrimelitta limao, 62, 
71 
Lethal genes, 82 
Leucophaea, 210 
Leucopis formosana, 224 
Leucopis glyphinivora, 224 
Leucopis griseola, 224 
Leucopis ninae, 224 
Leucopis punctivornis, 224 
Lice 
of cattle, 373 
and systemics, 370, 
373 
Life tables, 175-91 
for aphids, 242 
Light responses of tetrany- 
chids, 12 
Lime sulfur, 141 
Limnephilus, 344 
Limnobiidae, swarming of, 
277 
Limnophora, 359 
Limnophora riparia, 356 
Limonene, 64-65 
Limonia annulata, 5 
Limoniinae, 3 
Lindane, 119, 369 
Linnaeus, 2, 24 
Linognathus vituli, 373 
Liometopum microcephalum, 
63 
Liometopum occidentale, 
66 


Lipolexis gracilis, 225 

Liponeura vogesiaca, 276 

Little house fly, 375 

Locusta migratoria, 81 

Loew, Hermann, 1-12 

Long-nosed sucking lice, 
373 


Lucanidae, 33, 35 

Lucilia, 361, 374 

Lucilia cuprina, 375 

Lygaeidae and tetranychids, 
134 


Lygaeoidea, aeropyles of, 
347 

Lygocerus, 117 

Lygus, 219 

Lygus bugs, 130 

Lyperosia, 355 

Lysaphidis platensis, 225 

Lysiphlebus fabarum, 
225 

Lysiphlebus japonicus, 
225 

Lysiphlebus testaceipes, 
225 


Lytta sayi, 48 
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Macquart, J., 2, 13 

Macrolophus, 347 

Macrolophus nubilis, 224 

Macroplea, respiration of, 
351 


Macrosiphum rbiae, 
197, 199, 205, 207, 
221 

Macrosiphum pisi, 413 

Macrosiphum solanifolii, 22, 
229 


Magicicada, 46, 48 
Malacosoma americanum, 
392, 395-98, 403-4 
Malaoxon, 415 
Malaria, 93 
Malathion, 369, 375, 379 
insecticidal action of, 413- 
15, 417, 426 
and syrphids, 119 
Male bees, 310-12 
Maleic hydrazide, 215 
Mamestra brassicae, 389-90, 
394 
Mandibular gland secretions 
and alarm pheromones, 60- 
61, 65-69, 71, 74 
of bees, 316, 318, 327-28 
Manica, 67 
Mansonia africana, 288, 
290 
Mansonia fuscopennata, 285 
Mansonia uniformis, 288, 
290 
Mantodea, 32 
Mass-provisioning, 301, 333 
Mating flight of Diptera, 271- 
98 


Mating rates, 288 
in swarms, 285-86 

Mediolata, 132 

Mediterranean fruit fly, 92, 
94-95 

Megachilidae, 300 

Megoura viciae, 105, 218 

Meigen, J. W., 2, 1 

Meiosis and sterilization, 
88 

Melanoplus, 47 

Melanoplus differentialis, 
392, 403-4 

Melanostoma, 105 

Melanostoma mellinum, 113- 
14, 117, 223 

Melanostoma obscurum, 114 

Melanostoma orientale, 223 

Melanostoma scalare, 223 

Melanostoma univittatum, 
223 


Meleoma emuneta, 225 
Meleoma sugnoretti, 225 
Meleoma variegatus, 225 
Melipona, 300, 315, 317-18, 
$22, 327-28, 331 
Melipona quadrifasciata, 330 
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Melipona schencki picadensis, 
328 


Meliponula, 300, 315 
Meliponula bocandei, 317 
Melissodes, 300, 303 
Melitta, 36 
Melittidae, 300 
Meloidea, 47 
Melophagus ovinus, 374 
Melphalan, 85-86 
Menacanthus stramineus, 
375 


Menazon, 231 

Menopon gallinae, 375 

Meroglossa, 299 

Meroglossa torrida, 303 

Mesogramma maginata, 
223 


Messor, 60, 67 

Mesurol, 434 

Metabolism of insecticide, 
425 


Metamorphosis 
and the cholinergic system, 
387, 396-99 
and ionizing radiation, 88 
Metaphysics and taxonomy, 
20 


Metasyrphus meadii, 114, 
223 


Metasyrphus nitens, 223 
Metepa, 86, 90, 93-94 
Methyl-heptanol, 65, 74 
Methyl-heptanone, 64-68, 70, 
73-74 
Methyl-heptenone, 64-69, 
76 


Methyl-hexanone, 64-65 
Mexican bean beetle, 130 
Mexican fruit fly, 94 
Microlophium evansii, 208 
Microplitis plutellae, 187 
Micropyles, 347 
Microterys, 117, 366 
Microterys flavus, 355 
Migration of syrphids, 112- 
13 


Mik, J., 3 
Milkweed bug 
see Oncopeltus fasciatus 
Miridae 
aeropyles of, 347 
and aphids, 224 
plastron of, 359 
and tetranychids, 134 
Mitosis and sterilization, 
88 
Monacis bispinosa, 66 
— Lent sterilization, 


Monochilus sexmaculatus, 
223 

Monoctonus pallidum, 229 

Monogyny in bees, 301, 
304 


Monoterpenes, 58 
Mortality 
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factors, 190 
and life tables, 185, 187 
Mosaic vision, 275 
Mosquitoes 
sterilization of, 93, 
95 


swarming of, 273 
Movements of tetranychids, 
127, 129 
Multiple parasitism, 230 
Musca, 361 
Musca autumnalis, 374 
Musca domestica 
and the cholinergic system, 
390-91, 394-95, 398 
and insecticide action, 413, 
416-17, 422-23, 425, 
434-35 
mating behavior, 285, 292 
respiration of egg, 357, 
360 
sterilization and control of, 
86, 90, 92-93 
and systemic pesticides, 
375 


Musca vetustissima, 351, 


Muscidae, plastron of, 353, 
357-58 

Mutations and sterilization, 
88 


Mycetophilidae, 8 

Mycotrupes, 47 

Mydaea urbana, 351 

Mydea, 359 

Myospila, 359 

Myospila meditabunda, 
357 


Myrmecinae and alarm phero- 
mones, 58-60, 62, 67 

Myrmica, 60, 67 

Myrmica rubida, 67 

Myrmica rubra, 67 

Myrmica ruginodis, 67 

Myrmica sulcinodis, 67 

Myrmicaria natalensis, 60, 
62 

Myzodes, 199 

Myzus ajugae, 200-1 

Myzus armeniaca, 200 

Myzus ascalonicus, 201, 205- 
7, 220-21 

Myzus asteriae, 200 

Myzus cerasi, 200 

Myzus certus, 200-1 

Myzus dianthicola, 200- 
1 


Myzus linariae, 200-1 
Myzus myosotidis, 200-1 
Myzus ornatus, 216 
Myzus persicae 
ecology of, 197-270 
and syrphids, 104, 116- 
17 
Myzus persicae antirrhinii, 
201 


Myzus persicae betae, 203 
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Myzus periscae var. ceras- 
tii, 203 

Myzus persicae dyslycialis, 
203 


Myzus persicae sanguisorbi- 
ella, 203 

Myzus persicae solani, 
203 


Myzus polaris, 200-1 
Myzus solanifolii, 215 
Myzus solanis, 215 
Myzus varians, 200 


N 


Nabidae and aphids, 224 

Nabis alternatus, 224 

Nabis christophi, 224 

Nabis ferus, 224 

Naled, 375 

Nannochorista, swarming of, 
2 


Nassanoff gland, 319 
Natural control of tetrany- 
chid mites, 125-74 
Natural enemies 
abundance of, 226-28 
and aphicides, 231 
of aphids, 222-35 
of bees, 319-22 
crop distribution of, 222- 
26 


ecology of, 222-33 

effectiveness of, 233-35 

feeding behavior of, 231- 
32 


and insecticides, 231 
reservoirs of, 235 
searching behavior of, 228- 
30, 232 
of tetranychids, 131-36 
Nauphoeta, 89 
Navel orangeworm, 84-85, 
92 
Nectar and syrphids, 103, 
109, 113, 115 
Nectarosiphon, 199-200 
Nematodes and acarines, 
132 


Neobarrettia, 49 
Neocnemodon auripleura, 
223 
Neocorynura, 299 
Neocorynura fumipennis, 310 
Neodiprion fulviceps, 178 
Neomyzus, 200, 211 
Neomyzus circumflexus, 211 
Nepa cinerea, 356 
Nepidae 
plastron of, 359-60 
respiration of, 345 
Nerve cord and the choliner- 
gic system, 400 
Net-winged midges, 12 
Neural lamella, 419-21 
Neuroblasts and the choliner- 
gic system, 388-89, 


391-93, 398 
Neurogenesis and the cholin- 
ergic system, 388-89, 
393 
Neuropile and the cholinergic 
system, 388 
Neuroptera 
and aphids, 225 
and tetranychids, 133-34, 
145 
Neurosecretory cells, 88 
and the cholinergic system, 
400, 403 
Neutron sterilization, 82 
Nezara viridula, 178 
Nicotine 
and aphidophagous syrphids, 
119 
insecticidal action of, 423 
and tetranychid mites, 
135 


Nitrogen mustard, 89 
Nomia, 299, 302, 304 
Nomia punctulata, 302 
Nominalism and taxonomy, 
20-21 
Nonanone, 64 
Northern fowl mite, 375 
Numerical taxonomy, 19 
Nurse bees, 330 
Nurse cells and sterilization, 
86, 89 
Nutrient requirements of 
aphids, 214 
Nutrient stimuli, 206 
Nutrition 
and sterilization, 87 
of tetranychids, 128-31, 
136-38 


oO 


Ockham, William, 24 
Odor trail pheromones, 58- 
59 


Oedipodinae, 32-33 

Oestrus ovis, 374 

Olfactory nesting cues, 
306 


Oligonychus coffeae, 129 
Oligonychus punicae, 129-30, 
151 


Oligota oviformis, 133 
Olive fruit fly, 87 
Olla abdominalis, 223 
Ommatidia, 275-76, 280 
Oncopeltus fasciatus 
and the cholinergic system, 
390, 394-95 
and insecticide action, 413, 
415, 437 
Onthophagus, 40 
Ontogeny of the cholinergic 
system, 393 
Odencyrtus, 366 
Oogenesis, 87 
and temperature, 81 


Oogenia, 89 

Operoptera brumata, 178 

Optic lobes and the choliner- 
gic system, 398 

Optomotor response, 278, 
283 


Organophosphate insecticides 
and the cholinergic sys- 
tem, 388 

Oriental fruit moth, 158 

Orientation by aphids, 204 

Orius majusculus, 224 

Orius minufus, 224 

Orius nigra, 224 

Orius tristicolor, 224 

Ornithonyssus sylviarum, 

37 


Orthellia, 361 
Orthorrhapha, 14 
Orthoselection, 30 
Orygma, 359 
Osmia, 300, 302 
Osmia emarginata, 303 
Osmoderma, 48 
Osmotic pressure 

and aphids, 213 

and tetranychids, 128 
Osten Sacken and Americal 

Dipterology, 1-18 

Ostinia nubilalis 

and the cholinergic system, 

396-97, 403-4 

life table of, 178 
Overdispersion, 183 
Se of Myzus persicae, 

6 

Oviposition, 89 

flight, 288 

of phytoseiids, 132 

of syrphids, 111 

of tetranychids, 127 
Oxaeidae, 300 
Oxypus olens, 362 


P 
Pachyneuron allograpta, 
117 


Pachyneuron formosum, 117 
Packard, A. S., 5 
Palpomyia, 291-92 
Paltothyreus tarsatus, 62 
Pamphagidae, 32 
Panesia antennata, 225 
Panonychus citri, 133 
Panonychus ulmi, 127, 129, 

131, 134-35, 139-42, 

144, 148, 151, 153 
Parabrycoropsis, 347 
Paragus quadrifasciatus, 223 
Paragus serratus, 223 
Paragus tibialis, 224 
Paragus yerburyensis, 224 
Parallel evolution, 30 
= and systemics, 

78 


Paramyelois transitella, 
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84-85, 92 
Paraoxon, 378, 417, 434, 
436 


Parasites and aphids, 225 

Parasites of syrphids, 116- 
19 

Parasocial bees, 303-4, 308, 
311, 317 

Parasympatholytic agents, 
423 


Parathion 
and the cholinergic system, 
395 


selective toxicity of, 412- 
14, 420, 426, 434 
and syrphids, 119 
and tetranychids, 135, 138, 
158 
Parthenogenesis, 273 
among aphelinids, 230 
among bees, 312 
and sterilization, 93 
Passalidae, 33, 35 
Passalus cornutus, 33 
Pectinases of aphids, 221 
Pectionophra, 94 
Pemphigus bursarius, 111, 
220 


Pemphigus spirothecae, 


Penetration of insecticides 
through cuticle, 413-19 
into nervous tissues, 419- 

22 
and selective toxicity, 412- 


Pentatomidae and aphids, 
Pentatomoidea, aeropyles of, 
347 


Perdita, 300, 302 
Periplaneta americana, 413- 
14, 419, 426, 436 
Pesticides and syrphids, 
119 


Phaonia variegata, 351, 357 

Pharate larvae and the cholin- 
ergic system, 389, 392, 
395 

Pharyngeal glands of bees, 
327, 330 

Phasmidae, respiration of, 
345 


Pheromones, 57-81, 91 
transfer of, 316 
Phigitidae and syrphids, 
117 


Philonthus fimetarius, 355 

Philosophical aspect of taxon- 
omy, 19-38 

Phlaeothripidae and tetrany- 
chids, 134 

Phorate, 231 

Phoridae, eyes of, 276 

Phormia terraenovae, 416 

Phorodon, 199 

Phostrichlofon, 369 
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Photodrin, 434 
Photoperiod, 188 
and aphids, 218, 236 
and diapause, 403 
and tetranychids, 128, 
136 
Phragmatobia, 363 
Phragmatobia fuliginosa, 
349 
Phylloxera vitifolii, 220-21 
Physiological selectivity, 409- 
37 


Phytodecta olivacea, 178 
Phytoseiidae and tetranychids, ' 
132, 141-42, 145-49, 
153-55 
Phytoseiulus persimilis, 132, 
145, 147-50 
Pieris brassicae, 389-90, 
394 
Pieris rapae, 178-79, 181 
Pilocarpine, 423 
Pink bollworm, 94 
Pipiza festiva, 111, 120 
Pipizella varipes, 111 
Pipunculidae, eyes of, 276 
Plagiolepsis, 67 
Plant 
health and aphids, 217-18 
hormones and aphids, 212, 
219 
nutrition and aphids, 213 
resistance to aphids, 209, 
211 
Plasmodea, 32 
Plastron-bearing horns, 358- 
60 
Plastron respiration, 349-53, 
3 


58 
Plastrons, 346-47, 349, 351, 
353, 358, 362 
Platychirus, 117 
Platychirus albimanus, 114 
Platychirus clypeatus, 114 
Platychirus immarginatus, 
224 


Platychirus manicatus, 
224 


Platychirus quadratus, 224 

Platychirus peltatus, 112 

Platychirus scutatus, 108, 
224 

Platychirus urakawaensis, 
224 

Plebeia, 301 

Pleistocene, effects and dis- 
tribution, 39-56 

Pleometrotic colony, 301 

Plutella maculipennis, 178- 
79, 186, 188 

Pneumoridae, 32 

Podisus maculiventris, 224 

Pogonomyrmex, 67 

Pogonomyrmex badius, 62, 
69-70, 72-74, 76 

Pogonomyrmex barbatus, 62, 
70 
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Pogonomyrmex californicus, 
eciiecupuined desertorum, 
a. BO occidentalis, 
Pogenomyrmex rugosus, 


Poison glands, 60 
Polietes lardarius, 357 
Polietes and respiration, 
361 
Polistes and alarm pheromon- 


es, 58 
Pollen and syrphids, 103, 
109-10, 113, 115, 119 
Pollination by syrphids, 110 
Polyergus rufescens, 64 
Polygyny of bees, 301, 
304 
Polymorphism in aphids, 198- 
99 


Polyphyly, 30 
Polythetic taxa, 24 
Polytypic taxa, 24 
Ponera, 58 
Ponerinae and alarm phero- 
mones, 62 
Population, 175-91 
biology of Myzus persicae, 
235-44 
density, 83, 183-84 
dynamics, 175 
dynamics of Myzus persicae, 
197, 241-42 
estimates, 183-84 
models, 175, 190 
mortality, 176 
stability, 180 
studies, 175-91 
survival, 176 
theories, 175 
variance, 189 
Porthetria dispar, 82, 
89 


Poultry ectoparasites, control 
of, 375-76 
Praon aguti, 225 
Praon americanum, 225 
Praon mongolicum, 225 
Praon myzophagum, 225 
Praon occidentale, 225 
Praon orientale, 225 
Praon pequodorum, 225 
Praon simulans, 225, 230 
Praon unicum, 225 
Praon volucre, 225 
Predators of syrphids, 116- 
19 
Pressure 
a feeding, 208, 
1 


Prey transfer, 290-91 

Primary hosts of Myzus per- 
sicae, 237 

Pristiphora erichsonii, 178 

Probezzia, 287 
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Probing by aphids, 205 
Prodenia eridania, 413 
Progressive feeding among 
bees, 309-10 
Proline and plant resistance 
to aphids, 218 
Promethes monticola, 
117 


Promethes sulcator, 117 

Propylaea japonica 223 

Propylaea 14-punctata, 135 

Propylaea quattuordecimp 
tata, 223 

Prostigmine, 419 

Protoplasa, 277 

Psallus ambiguus, 135 

P dagap »stemon, 300 

Pseudagapostemon divaricatus, 
302, 307, 310, 321 

pe cre grows perzonatus, 
02 








Pseudaugochloropsis, 299, 
304, 307, 323, 331 

Pseudaugochloropsis costari- 
censis, 323 

Pseudaugochloropsis graminea, 
310 


Pseudaugochloropsis niger- 
rima, 310 
Pseudeucoila bochei, 118 
Pseudodoniella, 347 
Pseudomyrmicinae and alarm 
pheromones, 59-60 
Psithyrus, 300, 331 
Psithyrus variabilis, 310 
Psocoptera, aeropyles of, 
347 


Psorophora ciliata, 284 

Psorophora confinnis, 284, 
287-88 

Psoroptes equi ovis, 374 

ee swarming of, 

76 

Pteromalidae and syrphids, 

117 


Ptychoptera, 14 

Ptychopteridae, 8 

Pullus impexus, 229 

Pupae of syrphids, 104 

Pupation hormone, 88 

Pyrethrins, 413-14, 417 

Pyrrhocoroidea, aeropyles of, 
347 
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Quasisocial bees, 299, 302- 
5, 308, 323 
Quaternarized tetram, 
424 


Queen bees, 301 

Queen replacement of bees, 
327-28 

Queensland fruit fly, 
92 


Queen substance, 
82 
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Races of aphids, 203 

Radiation injury, 86 

Ranatra linearis, 365 

Recapture analysis, 185 

Recurvaria starki, 178 

Release of sterile insects, 
82-84 

Repellant action of alarm 
pheromones, 71 

ee for natural enemies, 

5 

Resistance of plants to aphids, 
209, 211-12, 217 

Respiratory efficiency of 
plastrons, 360-66 

Respiratory horns, 358 

Respiratory systems of egg 


shells, 343-68 
Retinal velocity, 278 
Rhagio, 292 
Rhamphomyia, 290-91 
Rhodnius, 346 
Rhodnius prolixus, egg shell 
of, 348 
Rhopalosiphon maidis, 
197 


Rhopalosiphoninus latysiphon, 
119 

Rhopalosiphum insertum, 
116 


Rhyacionia buoliana, 185 

RNA, 402 

Robber bees, 321-22 

Robineau-Desvoidy, J. B., 
2, 13 

Rondani, C., 3, 13, 16 

Ronnel, 369-70, 373-75 

Rotenone, 412, 414 

Ruelene, 369-74, 376-81 

Ruizantheda, 300 

Ruizantheda mutabilis, 
302 

Ryania, 135, 158 


Sabethes chloropterus, 290 
Saldidae, plastron of, 
353 
Saliva 
of aphids, 219-21 
sheath, 201-8 
Saltella scutellaris, 356, 
365 
Sampling 
periods, 180 
plan, 183-84 
stability, 177 
technique, 177 
timing of, 179-80 
variance, 179 
variation, 182-83 
Sanninoidea exitiosa, 394 
Sappaphis mali, 217 
Saula japonica, 133 








Say, Thomas, 2-3 
Scaeva albomaculatus, 
224 
Scaeva pyrastri, 224 
Scaeva selenitica, 224 
Scarabaeidae, 44, 47 
Schaphinotus, 50 
Schatiloff, Joseph, N.,. 3 
Schiner, J. R., 3, 13 
Schistocerca lineata, 46 
Schizaphis graminum, 199, 
212 


Schradan 
insecticide action of, 413, 
419 
and Myzus persicae, 


231 
Scolopophores, 273 
Scolothrips sexmaculatus, 
134 
Scopeuma, 361 
Scopeuma stercorarium, 351 
Screw-worm, 84-90, 
92 
Scudder, S. H., 5 
Scymnus collaris, 229 
Scymnus frontalis quadripus- 
tulatus, 223 
Scymnus hoffmanni, 223 
Scymnus melsheimeri, 223 
Scymnus nubes, 223, 332 
Scymnus subvillosus, 223 
Selective insecticidal action, 
409-42 
Semiothisa, aeropyles of, 
347 


Semisocial bees, 299, 301-2, 
304-5, 307-8, 324-25 
Sepsidae, 359 
Sepsis violacea, 365 
Serica, 45 
Serological methods, 184 
Sex attractant of aphids, 
236 
Sex determination in tetrany- 
chids, 127 
Sex ratio 
of bees, 310-12 
and life tables, 188 
and swarms, 283, 286 
in tetranychids, 127- 
28 
Shaft louse, 375 
Sheep bot fly, 374 
Sheep scab mite, 374 
Sheep scabies, 375 
Short-nosed cattle lice, 
373 
Silkworm 
see Bombyx mori 
Simuliidae 
eyes of, 275-76 
swarming of, 275, 277, 282, 
284 
Simulium arcticum, 285- 
86 
Simulium equinum, 280 
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Simulium erythrocephalum, 
286 


Simulium ornatum, 365 

Simulium pictipes, 280 

Simulium venustum, 281 

Simulium verecundum, 286, 
288 

Sinigrin, 206-7 

Site of action of insecticides, 
410-11, 418, 433 

Sitophilus granarius, 91 

Social 


c 
bees, 299-342 
behavior, 299-342 
evolution of bees, 311 
facilitation, 317 
groups of bees, 308-9 
Soil management and tetrany- 
chids, 139 
Solenopotes capillatus, 373 
Solenopotes saevissima, 
69 
Solitary bees, 299-301, 303 
307, 323 
Sooty moulds, 220 
Sophophora, 360 
Sounds of bees, 317-18 
Spaniotoma, 286 
Spaniotoma minima, 283, 
287 


Sperm 
inactivation, 88 
transfer, 89-90 
Spermatheca, 284 
Spermatids, 85, 88 
Spermatocytes, 85, 88 
Spermatogenesis, 87- 
88 


and temperature, 81 
Spermatogonia, 85-86, 89 
Spermatophore counts, 85 
Spermatophores, 89-90, 

284 


Sphaeroceridae, plastron of, 
359 


Sphaerophoria, 103 

Sphaerophoria cylindrica, 
114, 224 

Sphaerophoria flavicauda, 
117 


Sphaerophoria indiana, 224, 
232 

Sphaerophoria javana, 224, 
232 


Sphaerophoria menthastri, 
105, 224 

Sphaerophoria picta, 105, 
111 


Sphaerophoria quadritubercu- 
lata, 105 

Sphaerophoria rubusta, 114, 
224 


Sphaerophoria sarmatica, 
105 

Sphaerophoria scripta, 105, 
113, 115, 117, 224 

Sphecodes, 300, 322, 330 
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Sphingonotus savigny, 32 
Spiders 
and aphids, 235 
and tetranychids, 132-33 
Spilonota ocellana, 178, 181- 
82 


Spiracular gills, 360, 365 
Spruce budworm, 177, 
191 
Stable fly, 86 
Staphylinidae 
and aphids, 235 
respiration of, 345 
and tetranychids, 133 
Staphylinid beetles and alarm 
pheromones, 71 
Steneotarsonemus pallidus, 
141 
Stereochemical theory of olfac- 
tion, 74-76 
Sterilization 
and control of insects, 81- 
102 
methods, 81-82 
Sterol synthesis, 211 
Sterols and aphids, 216 
Stethorus, 133, 154 
Stethorus bifidus, 140 
Stethorus punctillum, 
151 
Siigmaeidae, 132 
Sting shaft and alarm phero- 
mones, 60-61 
Stomoxys calcitrans, 86 
and respiration, 357 
Strains of aphids, 203 
Strepsiptera, 81 
Stridulatory organs, 31-33 
Strongylognathus huberi, 
71 


Stylet sap, 208 

Subsocial bees, 299, 303-5, 
308, 323 

Sugar cane borer, 130 

Superparasitism, 230 

Svastra, 300 

Svastra obliqua, 303 

Swarm 


marker, 272, 277-83, 287, 
292 


specificity, 284 

station, 277-83 
Swarming 

of bees, 305-6, 308, 


316 
dance, 279, 283 
of Diptera, 271-98 
period, 282 
Symphoromyia, 292 
Synaptic transmission, 419 
and Aang cholinergic system, 
Synaptic vesicles and the cho- 
linergic system, 399 
Synergiste and detoxification, 
433 


Synharmonia conglobata, 223 
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Synonycha grandis, 223 
Syrphidae, 8, 15 
and aphids, 103-24, 223, 
228, 231 
eyes of, 276 
Syrphoctonus maculifrons, 
117 
Syrphoctonus pacificus, 
117 


Syrphophagus, 117 
— aeruginosus, 
Syrphophagus smithi, 117 
Syrphus, 103 
Syrphus adligatus, 224 
Syrphus albostriatus, 106 
Syrphus balteatus, 224 
Syrphus bilineatus, 224 
Syrphus corollae, 104-5, 110- 
12, 119-20, 224, 232 
Syrphus lapponicus, 105, 
113 


Syrphus latifasciatus, 113 

Syrphus luniger, 104-5, 109- 
13, 117, 224 

Syrphus melanostomoides, 
106, 111, 115 

Syrphus nigritarsis, 113 

Syrphus nitidicollis, 106, 
114 

Syrphus ochrostoma, 106, 
114 


Syrphus opinator, 114, 224 
Syrphus rectus, 224 
Syrphus ribesii, 103-4, 106, 
110-12, 118, 224, 232 
Syrphus serarius, 224 
Syrphus torvus, 103, 114, 
224 
Syrphus tricinctus, 113 
Syrphus viridiceps, 224 
Syrphus vitripennis, 103-5, 
110, 112, 114 
Systemic pesticides, 369- 
86 
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Tabanidae, 7-8, 10 
eyes of, 276 
swarming of, 281-82, 

286 


Tabanus bishoppi, 281, 283, 
286-87, 292 

Tabanus bovinus, 281 

Tanyderidae, 8 

swarming of, 277 

Tanytarsus, 285 

Tapinoma, 67-68 

Tapinoma nigerrimum, 63, 
66 


Tapinoma sessile, 66, 
70 
Taxonomy 
philosophical aspects of, 
19-38 
Tedion, 126 
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Telodrin, 413 
Temperature 
and oogenesis, 81 
and spermatogenesis, 
81 
Tepa, 87, 90, 94 
Tephritidae, 8, 13 
Tepp, 420, 424, 426 
Termatophylidea, 359 
Termatophylidea opaca, 
55 


Termitidae, and alarm phero- 
mones, 59, 62 
Terpenes, 61, 63, 65 
Terpinolene, 61, 64 
Testes, 89 
Tetram, 424 
Tetramorium, 60 
Tetramorium caespitum, 
71 


Tetramorium guineense, 60 
Tetraneura ulmi, 220 
Tetranychid mites, ecology 
and control of, 125-74 
Tetranychus atlanticus, 
7 


Tetranychus mcdanieli, 151 
Tetranychus pacificus, 130, 
151 


Tetranychus urticae, 126-27, 
129, 138, 145, 147, 150, 
434 

Tetranychus willamettei, 

151 


Tetrigidae, 32 
Tettigometra, 359 
Tettigomidae, 31, 33 
Tettigonia, 363 
Tettigomia viridessima, 355 
Tettigoniidae, plastron of, 
353, 355, 359 
Thaumaleidae, eyes of, 
276 


Therioaphis maculata, 197- 
98, 212, 220 
Thiodan, 135, 413 
Thiodieldrin, 413 
Thiotepa, 90 
Thisumena lepida, 226 
Threshold concentrations of 
alarm pheromones, 73- 
74 
Thrips 
see Thysanoptera 
Thysanoptera 
and acarines, 132, 134 
and aphids, 233, 235 
and tetranychids, 134- 
35 
Tipula oleracea, 290 
Tipulidae, 6-10, 12, 14 
Tipulidae brevipalpi, 3, 7- 
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Toxares, 225 
Toxares deltiger, 225 
Toxication, 433, 

438 





Toxicosis and systemics, 
376 


Toxoptera citricadus, 207 
Trachykele, 40 
Trachymyrmex, 68 
Trachypterella, 32 
= of bees, 318, 
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Translocations, 82 
Traps for syrphids, 114 
Tretamine, 86-87, 89 
Triazine, 82 ‘ 
Tribolium confusum, 176 
Trichlorfon, 369, 371-72, 

374-77, 379 
Trichocera, 277, 280, 283, 

289 


Trichoceridae, 8 
swarming of, 277, 284 
Trichogramma, 85 
Trichoplusia, 90 
Trichoptera 
and the Pleistocene, 41, 
51 4 
swarming of, 272 
Trichosteresis férsteri, 


117 
Tridactyloidea, 32 
Tridecane, 64 
Tridecanone, 64, 69-70 
Trigona 
and alarm pheromones, 59, 
71 
social behavior of, 300-1, 
306, 315, 320, 322, 327- 
28, 331 
Trigona amalthaea, 318 
Trigona carbonaria, 313 
Trigona droryana, 317 
Trigona gribodoi, 330 
Trigona postica, 62, 
318 


Trigona silvestrii, 317 

Trigona testaceicornis, 317 i 

Trigona tubiba, 62 

Trigona xanthotricha, 330 

Trioxys, 226 

Trombidiidae and tetrany- 
chids, 132 

Trophallaxis among bees, 
314-15 

Trophic eggs, 315 

—e plastron of, 

59 

Truxalinae, 32 

Trypetidae, 13 

Tsetse fly, 90, 93 

Tuberolachnus salignus, 208, 
213, 216 

Tubocurarine, 419 

Two-spotted mites, 129 

Tymbal organs, 33 

Typhlodromus aberrans, 
139 

Typhlodromus caudiglans, 
142, 153 

Typhlodromus longipilus, 
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Typological taxonomy, 19 
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Ultraviolet sterilization, 
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Vitamin A and systemics, 
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Vitellogenesis and steriliza- 
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224 
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X-ray sterilization, 82 
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PREFACE 


As we move forward in science, the professional entomologist who could 
be classified as a generalist is almost a historical object. The present “scien- 
tific data explosion” forces entomologists to align themselves with ever nar- 
rowing sectors of the discipline: the mass of facts is growing beyond one’s 
ability to read, digest, and use. In addition, specialties within the discipline 
are increasing in number so rapidly that it is difficult even to identify an en- 
tomologist among the specialists today. He may in fact be a geneticist, a bio- 
chemist, or a biophysicist, or a specialist in almost any phase of biological 
or physical science who finds it convenient to use insects as research animals. 
To serve all these people, it is urgent that we encourage more scientists to 
dedicate some of their personal research activities to the writing of review 
papers. Only through the efforts of such people can we continue to have a 
reasonable grasp of such a complex discipline as entomology. 

The size, diversity, and geographical distribution of its reading public 
indicates that the Annual Review of Entomology serves a real need. The 
need is especially critical for those who are just beginning their careers 
and who seek to learn quickly what has been done and what is yet to be 
done. So useful are the Annual Reviews for these young people that some 
teachers are assigning their students selected chapters as primary reading 
assignments. 

It is an inspiration to the Editorial Committee that so many entomologists 
have taken the time to suggest needed topics and competent writers. We 
certainly appreciate these suggestions and wish to express our gratitude for 
such energetic cooperation. It is hoped that such lobbying will continue. 

We are privileged to present in this volume two further chapters on 
subjects currently being emphasized by the International Biological Program. 

As explained in the preface to Volume 6 of the Annual Review of Ento- 
mology, the Editorial Committee, with the approval of the Board of Direc- 
tors of Annual Reviews, Inc., voted to use bibliographic titles beginning with 
Volume 7 (1962). One of the great concerns of the Committee in making 
this decision was the space needed for the titles. The favorable comments we 
have received on this editorial change would seem to fully justify this revision 
in policy. 

To conserve space, the Editors have established two policies with respect 
to the use of bibliographic titles. On those rare occasions when a title is 
exceedingly long, the Editors have shortened the title; but such citations 
carry a clear indication that they are shortened. Second, we have deleted 
from the titles the “systematic guides” to order and family, e.g., Lepidoptera, 
Pyralidae. These systematic guides sometimes appear as part of the title 
but at other times as a subtitle, subheading, or footnote. Some editors main- 
tain that they are not part of the functional title. Their main use is to assist 
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librarians, bibliographers, and others to place references in systematic list- 
ings such as those that appear in the Zoological Record. Although, techni- 
cally, systematic guides are part of the title we do not think they are essen- 
tial in the bibliography of review articles such as appear in the Annual 
Review of Entomology. 

Also, as usual, space is inadequate to express properly the Committee’s 
great appreciation for the expert editorial guidance of our Senior Assistant 
Editor, Miss Beryl V. Daniel, and for the cooperation and publication skill 
given by the George Banta Company. Without the help and backing of these 
people, a volume of this quality could not be produced. 

The Editorial Committee 
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